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1959, Nr 2, PP 363-565 (USSR)
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Orientation of Adsorbed Molecules in the Wonomoleculur Loyer on Cridieline
'Catalysts
there is also & plane orientation in addition to the normal
one of the adsorbed molecules (hydroxyl groups &re nriented
towards the surface). The portion of planely orfentzd molecules
is different for various alcohols and catalysts. Tol this
reason it is advisable to introduce instead of the actusl cize
of the elementary place a new term, the waffective specific
place” deff' It depends on the numerical ratio of the planely

and parallelly adsorbed molecules and is different for ons and
the same alcohol on various catalysts. The variation of the
chemical character of the catalyst censideradbly affecte the

O pe (Table). There are 4 table and 9 references, 6 of which

are Soviet.
ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Lxacdemii

nauk SSSR (Institute of Organic Chemistiry jmeni M. D. Zzlinskiy
of the Academy of Sciences, USSR)
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AUTHORS: Vagserberg) v. E., Balandin, A. Aoy Academician, and
"G36¥§1Ystkaya,wm. v.

n of Alcohols i

TITLE: conjugate Dehydratio n an pdsorbed T,ayer o0
Aluminum Oxide Catalyste
nauk SSSR, 1960, Vol. 134, Noo 23

PEEIODICAL: Dok lady pkademil
PP 374-313

the dehydration of

PEXT: In agtudying
ifferent reaction ra

observed d

authors

prepared in agifferent ways. Ib the present paper;

catalysts: Fo. 1 A1203 precipitated py means © NaOH at pB = 633 e

Ko. 2 A1203 obtalned by hydrolysis of aluminul isopropylate; No. 2:

recipitated from aluminate solution py means of COp at og. First, th

different gotivities of the catalysts in the dehydration of CoHgOH 3P

130—033703 weTe confirmed. Furthermore, the dehydration of isoprcpano} in
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conjugate Dehydration of hlcohois in an
minum Oxide Catalysts B004/B0O6T

Adsorbed LayeTr on Alu
120 - 150°C, whereas ethanol d:&S not yet pa

the dehydration of isopropyl alcohol was
gurface was covered with ethanol which #as®
FurthermeTe, water and methanol Wwere used

as inert gubstances. The effects of these inert gubatances #ere foand <2
Water, methanol, OT ethanol apdsorbed in equal quantitics
i propanol to a different degree, this
ethed of catalyst preparation. Since
d by & blocking of the catalyst surface, the
authors thoroughly ctudied the kinetics of +he joint decomposition . £
j sopropanol and ethanol. First, ethancl was adsorbed at 120 - 150°C, then
isopropanol, and the pressure rige of the olefin formed was measured.
wag found that the pressure P 4 = 0.6 - 0.7 mm Hg calculated fer
oo thedTl
1,1 - 63D #3)

100% decomposition of isopropanol was much
ed in the course of reaction. Hence,

1 and isopropanol are jointly adsorbe
hydration occurs. The dehydration of eth

proceeds rapidly already at
react at this temperature,

gtudied on & catalyst whose
congidered an inert gubstance.
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Conjugate Dehydration of ilcohols in an S/020/60/134/302/533/o4211
Adsorbed Layer on Aluminum Oxide Catalysts B0O04/BO67

accelerated (compared with that of pure ethanol), while that of
isopropanol was delayed., The authors therefore conclude that the complexes
adsorbed on the catalyst surface are not isolated but react with
neighbhoring molecules, and are capable of forming combined complexes
(ethanol-isopropanol and mcthanol-isopropanol complexes) which deconpose
more slowly than the isopropanol complexes. There are 3> figures and 3
references; 2 Soviet and 1 German,

ASSOCIATION: Institut o. nicheskoy khimii im. N, D. Zelinskogo Akademii
nauk SSSR _.nstitute of Organic Chemistry imeni N. D.
Zelinskiy of the Academy of Sciences USSR)

SUBMITTED ; May 17, 1960 ;/
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tion catalysis, Part 1:
al study of the mechanism of dehydra

ﬁiﬁiiﬁiﬁi& ¢4 —dimethyl ether with hydrocarbons. szl&f‘ﬂt 2
no.1:61-65 Ja~F '61. A

kogo AN SSSR,
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AUTHORS Levi, G.I.» and Vasserberg, V.E.

TITLE Radiochemical study of the mechanism of dehydration
catalysis. II. The interaction between cli-
dimethyl ether with carbonyl, or some other

oxygen~conta1ning compounds

PERIODICAL: Kinetika i kataliz, v.2, 1n0+5, 1961, 758-761

TEXT: The present paper is a continuation of previous work

(Ref.1l: V.E. vasserberg, A.A. Balandin, G.I. Levi, Kinetika i

kataliz, v.2, 61, 1961); both were presented at the Conference V/
/

on Isotopes in catalysis.
studies have been made of the passage of Clq from dimethylether

into reaction products with ketones, aldehydes, glycols, and
some complex and cyclic ethers, in the presence of an alumina
catalyst at 316-320 o0c and a pressure of 1 atm, These, and
earlier results, support the hypothesis of interactions by
intermediate complexes on the surface of the alumina catalyst,
at high temperatures and pressures, All experimental details
are the same as in the previous work (Ref.l). Ea;liet work

Card 1/0\4
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showed movement of the Cllt from ethyl, isopropyl, and benzyl

alcohols, but not for toluol groupings of alcoholsi to see the
mechanisms operative in dehydration catalysis the present work b//
therefore extended to cover various types of carbonyl and oxygen- -
containing compounds., The results are given in Table 1. The
activity of the products is given by the specific activity in
pulse/min.mg BaCOz (a) and in % of the initial activity of

dimethyl ether (A?, which was 22000-24000 pulse/min.mg BaCO3 (in
experiments with complex ethers - 35% lower). Firstly, except

for acetylacetone, carzonyl groups, similar to alcohols and

ethers,; also permit ¢cl% to reach the second and subsidiary

products in considerable activity. Secondly, acetone used as

second component was separated and converted into 2,4-dihydro-
phenylhydrazone, which had considerable activity, and about 1°

higher melting peint than the pure unradioactive material.

Thirdly. acetylacetone and 1.2-propanediol had no activity after

the test at a relatively low temperature (230 °C), testifying to

satisfactory efficiency in separating the initial marked

card 2/ § L
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The results obtained
in the

the .. -.-

resulting products.
previous work (Ref.1) show that
catalyst an isotopic exchange
They confirm the
that there is an interaction between the
ormed on the surface of the catalyst,
products but substitution products,
the catalyst surface,

Balandin, I.R. Davydova.ookl.
V.E. Vasserberg,
Kinetika 1 kataliz,

AA.
Ref.b6:

V.2, —_
hydrOmdehydrogenation,
First,

can undergo

Second,
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because the former readily chelate, especially with lighter l/
metals such as aluminium. The chelation destroys the surface .
activity, as observed; the y-ketones chelate only with heavier
metals, such as copper, and hence retain their activity on
alumina, Acknowledgments are expressed to Academician

A.A. Balandin, who directed the work, and to laboratory worker
A.A. Sidakova who participated in the experiments., There are

1 table and 6 Soviet-bloc references; two of them Russian
translations from non-Soviet-bloc publications,

ASSOCIATION: Institut organicheskoy khimii im. N.D. Zelinskogo
AN SSSR
{Institute of Organic Chemistry imeni
N.D. Zelinskiy, AS USSR)
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AUTHORS: Vasserberg, V.E., Davydova, 1.R, aud Georgiyevskaya,T.V,
TITLE: ‘Kbplication of para-ortho conversion of hydrogen to

the investigation of elementary stages in heterogeneous
catalytic processes

PERIODICAL: Kinetika i kataliz, v.2, no,5, 1961, 773-779

TEXT: The authors for the first time used the property of

free radicals to catalyse para-ortho conversion of hydrogen, This

was done to establish the presence of free radicals on the catalyst
surface with reactions taking place in the adsorbed layer, The

first reaction investigated was dehydration of isopropylalcohol

on manganese sulphate. This reaction proceeds in the adsorbed

layer with a measurable velocity at 165-180°C., At 180°C the period

of half-conversion T, for the decomposition is equal to 20 min V*/

and the energy of activation is 23 kcal/mole. 1t was shown that
the process of dehydration in the adsorbed layer is hampered by
impurities, but not to such an extent as for Al,0 investigated

later, The method and apparatus used was described previously
(Ref.18: V. E. Vasserberg, A. A, Balandin, 1. R. Davydova, Dokl.

éN gSS 134, 377, 1560). The results show that, whilst 50%
ar
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mixture of para- and ortho-hydrogen is not changed under the
experimental conditions in the presence of the catalyst and, also,
in the presence of the alcohol vapours without the catalyst, 15%

of the theoretical para-ortho conversion is achieved when the
alcohol vapour is contacted with the catalyst, The second reaction
jnvestigated was dehydration of alcohols on AL,O Al,0. used

was ohtained by passing gascous CO2 into solut%og of AlzN 3) at

0°C and baking the precipitate at 500-250°C for several holirs

under high vacuum, 1t was shown that the capacity of .»\1003 to

produce the ortho-para conversion depends on its degree of V*/
hydration. The samples heated at 130°C are inactive both in

respect of the conversion and the dehydration reactions, whereas

the samples heated to 400°C catalyse both the conversion and the
dehyration reaction. A1203 nheated at 200-250°C under

1-2 x 107" mm Hg catalyses the dehydration, but does not produce
para-ortho conversion of hydrogen. The apparatus used was
somewhat different from that described previously (Ref.18). It
consisted of a circulating system capable of heing evacuated to
very low pressurcs. The circulation of hydrozen 18 provided by an
Card 2/5
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electromagnetic pump. With the aid of several stopcocks it was
possible to circulate hydrogen through the reactor, or else pass
hydrogen under wonce through" conditions. The alcohols could be
introduced into the heated evaporator in three different ways:

a) in sealed ampoules, b) directly from a test tube, and c) from
an electrolytic burette joined to the neck of the evaporator.
Thermal conductivity detector was used to measure the degree of
ortho-para hydrogen conversion (the resistance of the tungsten
wire used was 60 Ohm at -196°C, 60 mA current and 50 mm hydrogen
pressure)g The resistance changes due to formation of para-
hydrogen were of the order of 3.5 Ohm which could be easily
measured with 1-2% precision. The detector was calibrated by V*’
passing through the apparatus known mixtures of para- and ortho-
hydrogen produced by passing the 509% mixtur: through activated
charcoal. It was found that with isopropyl alcohol the para-
ortho conversion reaches 25% »f theoretical value, thus demonstra-
ting the formation of free radicals, Results of experiments with
tert-butyl alcohols indicated that the para-ortho conversion
almost does not take place. This was contrary to the expected
increased conversion, in view of the reported (Ref.2l:B.A.Dolgopkﬁg
card 3/5

A "
PPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859020006-0"



CIA-RDP86-00513R001859020006-0

Z EREESTRELS M AR R PR S O AR ST R R T

RO EREAITERS
o i

"APPROVED FOR RELEASE: 08/31/2001

A i T arys oz g

g X e
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B. L. Yerusalimskiy, V, A, Krol', Sh.voprosy khimicheskoy kinetika,
kataliza i reaktsionnoy sposobnosti, Izd-vo AN SSSR, 1955, p.810)
relatively high stability of tert-butyl free radicals in the

liquid phase. On the other hand the dehydration of diethyl ether
was accompanied by a marked para-ortho conversion (13% theoretical).
The second admission of ethyl ether did not produce any ortho-

para conversion, but when the temperature of the reactor was

raised by 20°C (thus producing a partial desorption of water and
regeneration of active sites) the dehydrogenation proceeded again
with the accompanying para-ortho conversion (8.5% theoretical), VJ/
The authors explain the differences between the properties of the
adsorbed C, and tert-C_ radicals in the dehydration reaction, by
inability of the lattef radicals in the adsorbed state to catalyse
the ortho-para conversion, The adsorbed C, radicals do not loose
this ability, The author conclude that for the first time they
have proved directly the formation of intermediate structures
possessing paramagnetic properties common to free radicals under
conditions of heterogeneous catalysis, The authors believe that
the formation of free radicals should take nlace for other

Card 4/5
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heterogeneous reactions such as isomerisation, polymerisation,
disproportionation etc. Acknowledgments are expressed to
Academician A, A, Balandin for interest in this work and to

S, L, Kiperman for supplying the apparatus used in the first
part of this work, There are 3 figures, 2 tables and

22 references: 19 Soviet-bloc and 3 non-Soviet-bloc.

ASSOCIATION: Institut organicheskoy khimii imeni
N, D, Zelinskogo AN SSSR
(Institute of Organic Chemistry imeni
N. D. Zelinskiy AS USSR) I/'/
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VASSEREERG, V.E.; BALANDIN, A.A,; MAKSIMOVA, M.P. (Moskva)

Adsorption of lower aliphatic alcohols on alumina catalysts
‘and the orientation of the adsorbed molecules, 2Zhur, fiz.

1. AN SSSR, Institut organicheskoy khimii im, N.D.Zelinskogo.
(Alcohols) (Adsorption)
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5/020/61/136/002/026,054
s .30 2209 B004/B056

AUTHORS: . Yasserberg,-V.-E.;, Balandin, A. A., Academician, and
Davydova, I. R.

TITLEs Formation of Radical-like Internediary Forms of Surfaces in
Heterogeneous Catalysis

PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, Ho. 2,
pp. 377-380

TEXT: The formation of free radicals on the surface cf catalysts is
dealt with. The experimental material (Refs. 1-14) led many researchers to
the assumption that heterogeneous catalysis takes place with the
participation of free radicals loosely bound to the catalyst. However, no
experimental proof has hitherto been obtained. T2 supply this proof, the
reaction of isopropanol dehydration was chosen, because it takes place

at low temperatures in the sdsorbed layer, and thus the lifetime of the
radical-like complexes could be expected to be longer than at high
temperatures. As such complexes are characterized by unpaired electrons,
the method was based upon proving their paramagnetism which accelerates
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the para-ortho transformation of hydrsgen. In selecting the suitable
catalyst, such were not found to be eligible as, like A12039 were then-

selves active catalysts of p-o transformation. MgS0, was chosen as &

catalyst of alcohol dehydration, because the latter does not activate the

p-o transformation below 300°C, and thus does not produce any effect on

this transformation at the dehydration temperature (750-180°C). For each
experiment; fresh MgSO4 was used, because a regeneration could not te ;x

carried out (reduction and formation of H,S ir hydrogen a* 300°C). A con-

tinuous~flow glass device was used for the purpise. The catalyst in-
stalled in it was annealed at 300°C for 3 hours at ?.10‘5 mm Hg. Before
each experiment, the juestion was examined as to whether the catalyst
itself did not bring about the p-o transformation. For this purpose, a
mixture of 50% para- and ortho-hydrogen was in each case made to

circulate at the temperature of dehydration in the apparatus, and samples
were periodically taken, whose thermal conductivity was examined. For

this purpose, a test tube made of molybdenum glass with a tungsten wire

(d = 20u) , which had a resistance of 300 ohms at room temperature, was used

Card 2/5
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Thereupon, evacuation was carried out to 1.'!0’5 no Hg, and the ampoule
with 1-C 8708 was smashed by means of an electromagnet. All yprocesges were
carried dut' under exciusion of oxygen which was also paramagnetic. As soon
as the alcohol had evaporated and teen adsorbed, a 50¢% mixture of p- and
o-H2 was introduced, and after 10-15 nin szmples were taken for determine

ing thermal conductivity. After the experiment had been completed,
evacuation to 1.10-2 mm Hg again followed, and the inactivity of the
catalyst alone with respect to p-o transformation was again tested with

50% p~ and o-Hz. Experimental results are given in Table 1. The following

results' were obtaineds 1) The 50% p~ and o-H2 mixture undergoes no chenge

in contact with the catalyst, with the vapors of the reaction products
and of the alcohol in the absence of a catalyst. 2) In contact with the
catalyst, on which the dehydration of the alcohol is carried out, a p-o
transformation occurs, which attains 13.5%. This result is considered to
be a direct proof of the formation of multiplet complexes #ith para-
magnetic properties. The formation of such complexes is assumed aiso for
other heterogeneous catalytic reactions. Proof is, however, rendered
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difficult by the authors! method because all catalysts used for hydro=
genation and dehydrogenation catalyzed the p-o transformetion of Hy then-
selves but, in the case of catalytic oxidation, paramagnetic oxygen
disturbs. Mention is made of N. Do Zelinekiy, V. V. Voyevodskiy, F. F.
Vol'kenshteyn, N, N. Semenov, Ya. T. Eydus, S« Ze Roginskiy, M. I.

Temkin, and S. L. Kiperman. There are 1 figure, ! table, and 17 references:
15 Soviet; 1 Belgian, and 1 Cerman. )

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Akademii
neuk SSSR (Institute of Organic Chemistry imeni N. D.
Zelinskiy of the Academy of Sciences USSR)

SUBMITTED:  August 30, 1960

Legend to Table 13 a) Number of experiment; b) quantity of catalyst, &;
¢) temperature, o¢; d) quentity of initial alcohol, mlj e) duration of
circulation, minj f) degree of ortho-para transformation; g) infinite.
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' K u:‘ &J "6;:
: N oand.l T.pa, sER) wA o
¢ i | EEE 1A | S5 , -.
g et i toc "ﬂ/v 23 {f‘”‘
! ol 180 | 0.2 ﬁmmHJ 0
2. 0] 200 } 0.4 s 0 .
L 3 3,31 156 | 0,0 » o ;
|3 331 156 {0,035 15 |13.3 ‘
3,31 156 0,05 |6eckon 13,3 ' t
4 (10,71 185 (0,0 » 0
10,7 | 185 { 0,4 15 | 13,5
10,7 | 185 | 0,4 |Geckon ;13,5 »
5 |11,0] 487 | 0.0 » 0
11,0 187 { 0,2 15 | 53
11,0 | 187 | 0,2 {Geckonfj 5.3 .
6 11,0 183 |0 > | 0
11,0 | 183 | 0,4 15 13,2
i1, 0| 183 | 0,4 6ccxou.J)13.2
: 2
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NDIN, A.A., akademik; GEORGIYEVSKAYA, T.V.

VASSERBERG, V.E.; VALAI

I ecules at the surface of

Reciprocal effect of reacting mol

H - 0 '61.
dehydration catalysts. Dokl. Al SSSR 14C no.ls: 859-8€2

(MIRA 14:9)

kopo AN SSSR,
heskoy khimii im. N.D.Zelinskog
1. Institut orgenie (De%ydration) (Catalysts)
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A.A. , akademik; GEORGIYSVSKAYA, T.V.

VASSERBERG, V.E.; BALANDIN,

13ty
Inhibition of surface reactionsl'ogsgatiigszi ?cil;he mglélf%l.
of adsorbed molecuvles. Dokle Al SR . (ulngaiézz)

i N.D,Zelinskogo All SS5R.
t organicheskoy khimii im. .
1. Institu g (Dehydration)
(Catalysts)
(Adsorption)
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PAVLOV, Boris Alekseyevich; TERENT 'YEV,
? VASSERBERG, V.E., red.; LUR'IE, M.S., tekin, red,
— T T e

hemistry)Kurs orgsnicheskoi khimii. Izd.4.

8 Goskhimizdat, 1962. 592 p.
Hosieva, Bos ’ (MIZA 15:10)

[Course in organic ¢
stereotipnoe, ispr.

(Chomistry, Organic)
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VASSERBERG, V.E.; BALANDIN, A.A.j MAKSIMOVA, M.P.
e T T

lecules and the dimensions of
e ption Izv. AN SSSR.Otd.khim,

(MIRA 15:10)

Geometric configuration of adsar
elementary surface areas in the adsorption layer.

nauk no.lO:leS—lBQ 0 162,

1, Institut organicheskoy khimii im. N.D.Zelinskogo AN 88SR.
(Adsorption)

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859020006-0"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859020006-0

e, 033 PR E RIS ERREE 08 DR SIS F iR eI s e g
S BN 2z

LEVI, G.I.; VASSEREERG, V.E.
vassmeRt

Recirculating catalytic apparatus.
Jl-Ag '62,

Kin.i kat, 3 no.4:527-528
(MIRA 15:3)

AN SSSR.
nicheskoy khimii imeni N.D.Zalinskogo
1. Institut ore® (Citalyaia) (Chemical reactors)
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Standardization and automation of certain laboratory processes
for the preparation and investigation of catalysts. Kin.i kat,
3 no.,4:556-564 Jl-Ag '62. (MIRA 15:8)

1. Institut organicheskoy khimii AN SSSR 1 Laboratoriya imeni

N.D.Zelinskogo.
(Catalysts)
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AUTHORS: Maksimova, M. P., Masserberg, V. E., and Balandin, A. A

TITLE: Effect of the degree of denydration of the Alzo3 surface

on its adsorptive properties and on the elementary area
of the molecules adsorbed :

PERIODICAL: Askadeniya nauk SSSH. Izvestiya. Otdeleniye
khimicheskikh nauk, no. 1, 1963, 17-21

TEXT: The clementary area o populated.by en adsorbed Ar atom or Hé,

NS
\ -

. L
CZHSOH’ n-C5H12 or 06H12 molgcules a9 geFermlned in A1203 gamples
calcined at 300°C (sample I) up to 1000 C (sample IV). The adsorption of
Ar and N2 was measured at -195°C, that of the organic compounds at 25°C.
: 2
GJAr was assumed constant at all temperatures.and equal to 16.6 32. i -
- 54.2;

values found for sample I: Gy = 17.2; UC H.OH ™ 28.2;

2 2lg n-CgHyp
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a% g " 54.5; for sanple IV: 15; 24.3; 46.5 and 44.5, respectively.
- 612 .
U“ was almost constant for all A1203 ganples heated to more than SGOOC.
2

Conclusions: The determination of the specific area of A120, catalysté
7

by Hz adsorption is not affected by the degree of surface dehydration.

-
S
————

The slight changes of &JC 4 0K do nnt explain the previously observed )
2. 5 -
(2h. fiz. khimii, 39, 858 (1961)) large differences of «) when alcohol
was adsorbed on A1203 samples of various origin, which were dehydrated
at SOOOC. The reduction of L)C H.OH with increasing dehydration may be
279
explained by formation of highly active oxygen bridges between the
aluminum atoms in intensely calcined samples. The  ‘of the two
hydrocarbons varies between physical values. The anomalous increage of
© observed by M. il. Dubinin (Izv. AN SSSR, Otd., khim. n. 1960, 1739) in
fluorized silicagels was not observed with AIZOB{ although interaction
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between the nolecules of the adsorbate ig equally possible. Kence, the
"~ BET (Brunnauer, Emmett, and Teller) equations can be used for A12°5 as

its surface ig only slightly inhomogeneoug, There are 1 figure and
2 tables. fhe ost important Engliah-language reference ig; 7, B. Peri,
R. B. Hannan, J. Phys. Chen., 64,.1526 (1960)." '

ASSOCIATION: Inafitut organicheskoy khimii ig, N. D. Zolinskogo
: Akadenii nauk SSSR (Institute of Organic Chemistry
N. D, Zelinskiy of the Academy of Sciences USSR)

SUBMITTED: April 23, 1962
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§ - VASSERBERG, V. Ye.

"Interaction between adsorbed molecules and the mechanism of the elementary acts
in the dehydratica of alcohols on oxide catalysts."

report submitted to 3rd Intl Cong on Catalysis s Amsterdam, 20-25 Jul 64.

Inst of Organic Chemistry im Zelinskiy, AS USSR, Moscow.
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of operation of a

and gives a simple method of calculating

Three drawings, 1 table.

SubJect USSR/Electronics
card 1/1 Pub. 89 - 14/18
Author Vasserman, A.
VAT W e 1 AN (B L0
Title calculation of chokes for fluorescent lamps
Periodical Radio, B8, Uuh-45, Ag 1956
Abstract . The author explains the principles
fluorescent lamp,
pallast chokes for this lamp.
Institution : None
Submitted ¢+ No date
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_Vasserman, A. SOV-107-58-4-40757
—h\_—/

A System for the Starterless Ignition of Lumires:isant Tubes
(Beaytnrtornayn skhomn warhiganiya lyuminestoantrykh Tatp)

Radio, 1958, Nr 4 p 44 (USSR)

A scheme for the swift ignition of lumireszers ‘abes w:i*he
out using a starter is degeribed. It is based ¢n the usz
of a tapped filament transformer to heat the ~athndes anid
at the same time supply the voltage. A conductive piate

fitted to the glass envelope of the tube further aidg igni -

tion and the period required is cut from 15 seconds {-8ing
a starter) to 1-2 seconds. Pransformer winding data is
given.

There is 1 circuit diagram and 1 table,

1. Discharge tube nheaters--Design 2. Discharge tubes-~-Equipment

e
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VASSIRNLK! A.. inghener-konstruktor.

alve frame on A steam
Graphic method of calibrating the cutoff v . :
engliano. Mor.flot 16 no.#:26-27 Ap'56. MLBA 9:8)

d.
. Bishs sudostroitel’nyy-sudoremontnyy 3av
! o (Boilery, Marine)
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VASSERMAN, A. A.; RABINOVICH, V. A

"caleulation of the viscosity and the t}ermal conductivlity of air and its
components for wide range of parameters."

report submitted for 2nd All-Union Conf on Heat & Mass Transfer, Minsk, L-12
May 196k,

Odessa Inst of Naval Engineers.
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;’asults of endurance teszing of piston rings of diesel ex(xgiIgiaiAggs)t.
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VASSERMAN, A.hr , KAZAVCHINSKIY, Ya.Z.

or air. Ingh.-fiz.zhur. no.l:81-84 Ap '60.

4
Equation of state Chins 13:8)

1. Institut inghenerov morskoge flota, Odessa.
(Air) (Equation of state)
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VASSERMAN, A.A.; sEL'KIER, K.A.

—
e wear of cylindrical bushings by

Apraratue for deternining th g
: 027 '60.
the method of impressions. Zav.lab. 26 no.8:1026-1 ?(HIRA 13:10)

1. Odesskiy institut inzhonerov morskogo flota.
(Testing machines)

el

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859020006-0"



86-00513R001859020006-0

R TN WL I IR A W, g

ZAGORUCHENKO, V.A.3 W ~

opertiss of methane. Inzi.
Equation of state and the thermodynacnic prop TS

fiz,zhur, 4 m0,11:59-63 N 161,

t inzhenerov morskogo flota, g. Odessa.
e m“(l%uquation of state) (Methane --Thermal properties)
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AUTHORS s Vasserman, A. A., zagoruchenko, V. A.
Jichiutiubnliiobu A

The thermodynamic properties of natural gases in the state of

a perfect gas

TITLE:

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Neft' i gaz, no. 4,

1961, 69-72

TEXT: For various technical calculations in connection with natural gases. /

exact data on their thermodynamic properties are required, which in generat
are obtainabln only frog the values of a perfect gas. For the temperature
interval -100 to +300 C, which is important for practice, the authors
established equations for the molecular heat capacitieszcp of the

-

o]

natural-gas components that possess the properties of a perfect gas, and
calculated from those the thermodynamic properties of natural gas from
three deposits. The highest accuracy was echieved with equation (1),

c = a + bT + c'l'2 + de, where T9K = t°C + 273.15. 1In the following
Fop

[o]
card 1/4
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The thermodynamic properties... B126/8219
Table 1, the coefficiewn:s of Eq. (1) are given for seven basic components
of the natural gases.

Table 1
Coefficients CH4 C’.ZHG C3H8 C4H10 051{12 N2 CO2
a 2 9.8417 8.8173 | 11.1479 10.7781 | 13.2085 6.9362 4.9703
b-10 -2.2643% (-1.1312 -1.8102 1.4592 1.9960 0.0275 | 1.5192
c-104 0.7725 1.0713 1.8039 1.3257 1.5949 -0.0163% -0.0696
41-106 -0.05350-0.09004 -0.16070] -0.12557 -0.15290 0.00317i-0.00151

From the data of Table 1 and from the percentage by volume T of the

natural gases from three deposits (Table 2), equations for the molecular
heat capacities of these gases were obtained according to formula (2)

/cho -Z lucpoi'ri'

Card 2/4
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Table 2
Percentage by volume of natural gases from three deposita; %
nc. of deposit CH4 C2H6 \ C}HB C4H10 C5H12 2 2
1 92.9 6.0 0.5 - 0.5 0.09 .01
2 98.6 0.4 0.14 0.06 - 0.7 o1
3 97.6 0.3 0.2 0.1 0.1 1.5 .2
The values of the enthalpy, io, and the temperature portion of the

entropy, sz, for the mentioned substances were calculated by the equations

for their molecular heat capacities #cp and by the known relations:
o

at i -‘fcpodT + const (3)

T Scpo
8, = )7 4T + const (4).

The constants of integration were calculated from the conditions that

io = 0 and si = 0at t = -100°C. The thermodynamic properties of the
Card 3/4
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natural gases of other deposits can also be calculated from the data in

Table 1. There are 3 tables and 17 references: 4 Soviet-bloc and

13 non-Soviet-bloc. The two references to English language publications
read as follows: Hilsenrath J., Tables of Thermal Properties of Gases,

NBS, Circ., 564, 1955; Kobe K. A., Long E. G., Petroleum Refiner, 28, 113,
1949

ASSOCIATION: Odesskiy institut inzhenerov morskogo flota (0dessa
Institute of Engineers of Naval Forces)

SUBMITTED: December 15, 1960

-
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VASSERMAN, A.A.; MASYUK, S.P.
-/. -
Investigating the shape of pyramidal impressions on cast iron

. - '61.
under various loads. Zav.lab. 27 n0.8:1028-1029 (MIRA 14:7)

1. Odesskiy institut inzhenerov morskogo flota.
(Cast iron--Testing)
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VASSERMAN, A, A,
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Effect of the elastic recovery of impressions in heating on
the results of testing cast iron for wear, Zav. lab, 28 no,l12:
1490-1491 '62, (MIRA 1631)

1, Odesskiy institut inzhenerov morskogo flota,

(Cast iron--Testing)
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AUTHOR _Vesaoman...A. A.} Rabinovich, V, A,

TITLE: On the problem of calculating the viscosity of real gases

SOURCE: Inzhenerno-fizicheskiy zhurnal, no. 4, 1964, L4-50

TOPIC TAGS: Real gas viscosity, dynamic gas viscosity, gas viscosity calcula-
tion, air viscosity calculation, Bxcess real gas viscosity

ABSTRACT: Tho article shows the desirability of using tho equation of stato of

a real gas ropresented by elementary functions for calculating the viscosity .,
over a wide range of parameter variations by means of an equation derived by

I. G, Golubev, An equation was formulated for the viscosity of air, and calcula=
tions wore mado for temporatures in the range of 0 to 1000°C and prossures of
(1-1000) 105 n/mz. Calculated and experimontal data on tho viscosity of air in
tho range of 0 to 150°C and valuos of tho coofficiont of dynamic viscosity of

air for tho 0-1000°C range are tabulated, Orig. art. has2figurvs, 5 formulas,
and 2 tables. . ' :
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TITLE; Equanon of state for nitrog_en W
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SOURCE: Zhurnal fizicheskoy khlmu v 38, no. 10, 1964, 2386-2301

TOPIC TAGS: nitrogen, equation of state

\
ABSTRACT: An equation of__sia}g’}for nitrogen was derived in which the compres-

sibility at reduced densities from =0 to 2. 8 from the saturation curve to 1000C
was described with a high degree of precision:

¢ = g -+ a7 4 PY + v, (1)

ahere g — pu[NTh, 1= T/[Ti ©==p/ps Tr = 126,35° K, p==0,2052 i,
R = 29017 joutes /Ky degrea

- Card 1/3

0006-0

u &%‘m AETEE

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859020006-0"



S RS AR P AL Y DR R T RS T

APPROVED FOR RELEASEE‘Pg?{?l/ZOO'l ) CIA-RDP86-00513R001859020006-0

U R DA E A N S T B R L IR,

e ki35S

L 23052-65
. ACCESSION NR: AP4047979
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a= e, =14 2 bao" p= Seann po= 2 daw™,

md X ne=d nexf ne=s|
3 !
n L
v=2% e=2 2)
ol . ne={ /

Coefficients of the elementary functions are given in the enclosed table. The e-
quation gatisfies the critical point, critical conditions and Maxwell's rule, and
reliably represents Boyle's curve, the ideal gas curve and the inversion curve.
The S-shape of the gubcritical isotherms of the general equation of state is deter-
mined not by the degree of the equation but by the presence of metastable states
in the substance. Orig. art. has: 4 figures, 3 tables and 2 equations.

" ASSOCIATION: Odesskiy institut inzhenerov morskogo flota (Odessa Institute of

Merchant Marine Engineers)
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AUTHOR: Vasserman, A.A.(0dessa) ol
B T f
TITLE: The thermodynamic stability of nitrogen in the supereritical region .-
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re }44
BOURCE: Zhurnal fizicheskoy khimii, v. 38, no. 12, 1964, 2942-2946

TOPIC TAGS: nitrogen, nitrogen stability, vapor pressure. quasispinodal, supercritical
region, isothermal compresgsion

_ABSTRACT: Tho mermedynamic, gtability of nitrogen in-the supercritical regionwas -~ - - I8

~ calouiated with respent to mechanical and thermal cffects by Vasserman's equationof . - |8
§ iz khimit v.-38,;-2366;,-1964).The stability cocflicient with regpectto—— —— ——}

mechanical effects and ifs derivative were calculated and the quagispinodal was ghown
to infersect the binodal at the reduced temperatures -1 and 0 927 def Ring the seciion
o the stable region where mechanicn; 0y docrianon Lpon 5 00 e 4,

T Tesed o

che ueSrRplivGdr 848 & 1O0p SRAL T U - L LAT 0 e HDOM T 10
. -
H SR i -

LIREE AN S DU G O  FICINE DO T BN SV I - N t T

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859020006-0"



:_,‘S;,-,._g\,,q!..v(gﬁ Hi5: VTR 3 S e e P R Ao sk S <3 AL FHFY AAF VELRS IR AN B L0 ALTRE

"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86 00513R001859020006-0

AR s ) 4

L 24169-%5
ACCESSION NR: AP5002579 )
ACerr LTIAN. Orleaskiv instits! arheneroy morskogs fofaiOdessa marine engineers

insd tute)

SUBMITTED: 100ct63 ENCL: 01 SUB CODE: GC

NO REF 80V: 922 OTHER: 004

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859020006-0"



"APPROVED FOR RELEASE: 08/31/200 CIA-RDP86-00513R001859020006-0

(s

L 2416965,
/

ACCESSION NR: AP5002579 ENCLOSURE: 01

5t

Quasispinedal of nitrogen (doited line) and the vapor presaure curve (solid line)

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859020006-0"



"APPROVED FO :
R RELEASE: 08/31/2001 CIA-RDP86-00513R001859020006
ST o - -o

LSRR AT PR e

ok

1 32008-66 ,_A__dl‘_ﬁl)lmﬂm)z'ﬂﬂﬂ?.('_bl'./ELL,__LlP_L N s L LR R L
AéC NR: AP801‘0232 SOURCE CODE: UR/OllS,’ﬁﬁ/000/003/00’17/-;-\)‘1(»
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!TITLE: Thermodynamic properties of nitrogen up to 1300°K and 1000 bar

\SOURCE: Izmeritel'naya tekhnika, no. 3, 19
1
enthalpy, entropy, nitrogen

, 77-80

TOPIC TAGS: thermodynamic property,

ABSTRACT: Tables of the most important thermodynamic properties of nitrogen are dis-
tensive references, tables of specific volume, enthalpy,,en~

cussed. On the basis of ex

i tropy and heat capacity covering temperature range from 250°K to 1300°K and pressure |
range from 1.0 to 1000 bars, have been compiled. 1Im addition, somc computed values '
are also given and their relationship to experimental data is discussed., Some of the !
methods used in obtaining the values in the tables are discussed and error estimates
are made. ' On the basis of agreement between computed values and values measured by !
many workers, the tables are recommended by the authors as sufficiently accurate for en-

gineering work in the relevant temperature and pressure ranges. orig. art. has: 6 -
tables.
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. Ch. .- Anelyticel description of experimental data on thermal properties of
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ORG: Odessa Institute of Naval Engineers (Odesskiy Institut Inzhenerov Korskogo'

TITLE: Thermal conductivity of air in the 0-1000°C interval and pressures below 400
bar '

Flota)
SOURCE: AN UKrSSR. Teplofizicheskiye svoystva veshchestv (Thermophysical properties
of materials). Kiev, Izd-vo Naukova dumka, 1966, 90-97

TOPIC TAGS: heat transfer rate, heat conductivity, pressure effect, air

ABSTRACT: On the basis of the previously published data the article shows the calcu-
lations of the thermal conductivity of air up to 1000°C and 400 bar pressure. An
equation which best Jescribes the thermal conductivity of air as a function of pres-
sure and temperature is as follows:

b=y H 2638107 enp (—— 10—?,-}) [kj/mesec-deg) —

‘| where Ap T is the thermal conductivity as a function of temperature and pressure, AT —
’ .
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is the thermal conductivity of air at pressure equal to one dyne/cm? and p is the

density of air. In general the values of A T calculated by means of this equation
’ !
agree with the experimental values within %2% and only along the 200°C isotherm and

p = 300 bar does the maximum discrepancy reach -3.7%. On the basis of the relation-
ship from the kinetic theory of gases which relates the thermal conductivity to visco-
sity and heat capacity at constant volume, the validity of thermal conductivity at
higher pressures was verified. Due to the absence of experimental data, the calcula-
tions of thermal conductivity in air at elevated pressures in a negative temperature
interval were not made in this work. Orig. art. has: 4 tables, 2 figures.
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Ky elektrolampovyy zavod.
1.Moskovskly (Blectric lighting, Mercury vapor)
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repetition rates of flash.

(Photography, Flash light) )
(Biectric discharge 1ighting
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AUTHORS ¢ Marshak, I.S5., vasil'yeva,V.I., and Vasserman, AdLa-

' TITLE: 'sirius': the most powerful tubular xenon lamp in
the world

PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika,
no, 20, 1962, 6, abstract 20 V 31. (svetoiekhnika,
no.3, 1962, 7-13).

" TEXT: The construction and characteristics of a 100 kW xenon
lamp developed in the Moskovskiy elektr.-lampovyy zavod (Moscow
Electric Lamp Wworks) are fully described.. When operating with
water-ccoling, the luminous output of the lamp corresponds to a
power per unit length of ‘1100 w/cm- reaching 50 lumens per watt.
The lamp operates without ballast and uses a starting device
similar to that previously developed for XxXenon lamps types

AKCT -20000 (DKST-20000). The lamps were tested in a special
experimental rig set up in the engineering pavilion of the
Exhibition of Achievements of the National Economy. This equipment
consisted of three lamps of output up to 100 kW connected in the
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'Sirjus': the most powerful ... g{;g?ég?éooo/ozo/ooa/OZI

phases of a three-phase a,c. 380/220 v subply. The lamps were
physically positioned in a star-pattern with mirror reflectors .
joined together in a unit mobile construction installed in the dome
of the pavilion, The lighting is remote-controlled from a panel

in a room of the pavilion, Cooling water for the lamps was pumped
to the lighting fitting; to avoid overheating a water-pressure
relay disconnected the lamps if the water pressure fell below

O.% atm. The experimental equipment confirmed the possibility of
using high-power ballastless xenon lamps with water cooling for
‘illumination,

6 illustrations., 6 references,

rhbstractot's note: Complete translationﬂ
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A differential current transformer [or reasurerents in fluorescent
lamp high-speed ignition metworks., Svetotekhnika € no,10:25-27
0 162, (MIRA 15:9)

1. Moskovskiy elektrolampovyy zavod,
(Flurorscent lighting) (Electric transformers)
(Electric measurements)
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Starting device for large tubular DXST 20'000 xenon-fillad
lamps, Svetotekhnika 9 no.1:7-12 Ja 63, (MIRA 16:1)

1. Moskovskiy elektrolampovyy zavod.,
(Fluorescen® lamps)
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Elements of flashtube feed systems. Usp.nauch.fot, $:126-130
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high-speed cinematography PR

tografil | kinematografil, Uspekhi nauchnoy
fotografit, v.9, 1964, Vysokoskorostnaya fotografiya 1 kinematografiya’ (High-speed photog-
raphy and cinematography), 159-166

SOURCE: AN S§SR.._Komisgiya po nauchnoy fo

TOPIC TAGS: light source, high spced photography, xenon lamp
density dis-

used for high-speed cinematography. Scientific liter-

ried out by the authors are used to discuss: 1) the dependence of the
specific reaistance of tubular lamps on the electric gradient for various lamp parameters and
cooling conditions; 2) light emission intensity as a function of power per unit length of the
discharge; 3) the voltage drop across lamps of different lengths for the same current; 4) char-
acteristics of continuously operating xenon tubular lamps of different power; 5) the circuitry
for igniting ballastless xenon a-c¢ lamps; 6) a circuit diagram of devices for the switching of
xenon tubes into brief high-overload operating condition; 7) the maximum power liberated
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has: 10 formulas, 7 figures, and 1 table|
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AUTHORS: Abrikosov, N. Kh., Vasserman, 4. K., S0V/20-123-2-19/50
‘ Poretskaya, L. V.  __ o

TITLE: Investigation of the SnTe - GeTe System (Issledovaniye

gistemy SnTe - GeTe)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 123, Nr 2, pp 279 ~
281 (USSR)

ABSTRACT In pseudo-binary systems formed by gemiconductor compounds
with a gstructure of the type NaCl, i.s. PbSe-PbTe and SnTe-
PbTe, continuous solid solutions (Refs 1, 2) are formed.
In the present paper a ternary system Sr-Ge-Te in the range
between SnTe and GeTe was investigated. In both compounds
the metal properties are stressed. The phase diagram of
the system Sn-Te is known (Refs 3 - 6). The only chemical
compound SnTe in the system melts with an ouitspoken maximum
at 790 . No range of selid solutions on a SnTe basis was
found. Also in the system Ge-Te (Ref 10) there is only one
comgound Ga-Te which melts after a peritsctic reaction at
725°, The lima ' »f the range of solid solutions on the
Ge-Te basis on the tellurium side is said to be located

(according to Ref i1) at the concentration of 50 atom% Te.
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Investigation of the SnTe -~ GeTe System SOV/20-123-2-19/50

The phase diagram of the system Sn-Ge is of the sutectic
type with a eutsctic that iy very close to that of pure tin.
The melting temperature of ‘the cutectic is 232 (Ref 12).
The authors melted the metals mentioned in the title in
evacuated quartz ampules and mived them by shaking; finally
they were cocled in air. The alloys wers angealed at 320
for 320 hours (for the L-ray anulysis at 500 ). The results
of the thermal analysis are given ja figure 1. The liquidus-
and solidus curves pass through 8 mainimum at a concentration
of about 80% GeTe and at 7000. A1 gcarves of the thermo-
grams had a shape typrcal of %“he erystallization of solid
solutions. The investigaticn =f the zpinrcstructure of the
alloys showed the formatior o & continuoas geries of solid
solutions. The X-ray aralysis provsd %hs results of either
of the mentioned methods: the radiograms of annealed alloys
showed a gradual transition of a face-~centered cubic lattice
of the compound SnTe to a face-centersed rhombohedral lattice
of GeTe. Table 1 gives the values of the constants of the
crystal lattice of the alloys investigated. The above-
mentioned investigation proved that in the system Sn-Ge-Te
Card 2/3 in the range between the two norn-isostructural compounds
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Investigation of the SnTe - GeTe System 50Y/20-12%-2-19/=¢
SnTe and GeTe a continuous series of solid solutions with &
minimum in the melting-point diagram is formed. There are
4 figures, 1 table, and 12 references, 3 of which are Soviet.

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR
(Inetitute of Metallurgy imeni A. A. Baykov of the Academy
of Sciences, USSR)

PRESENTED: June 28, 1958, by I. P. Bardin, Academician

SUBMITTED: June 24, 1958
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GUL', V.Ye., KOVRIOA, V.V., VASSERMAN, A.M.
— e

Effect of supermolscular structures on the strength of polypropylene.

Report to be presented at the 13th Conference on high-molecular compounds
Moscow, 8-11 Oct 62
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GUL', V.Ye.; KOVHIGA, V.V.; VASSERMAN, LM,
Effect of supermolecular structure on the strength of polypropylene.
Dakl, AN SSSR 146 no,3:656-658 8 '&2, (MIRA 15:10)
1. Moskovekiy institut tonkoy khimicheskoy tekhnologii im. M.V.Lomonosova
i Moskovskiy tekhnologicheskiy institut myasnoy 1 molochnoy
promyshlennosti. Predstavleno akademikom. R.A.Karginym.
(Propene)
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method of reducing fuslicon in an tnert gas medium (survey'. <owo.
it Ve i Toluy Le .-.A»-ﬂ.‘
anal. khim. 19 ro.11:1377-1384  '44.

(MIRA 18:2)
1, Vernadskiy Inatitute of Geochemistry and Analytical Chemistry,
U.5.5.R. heademy of Sciences, Moscouw.
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URSUL, M.M.; RADUL, M.M., red.; YASSERMAN, B.I., red.; POSAGHENNIKOVA,
Ye.F., Ted.; POLONSKIY, S.A., tekhn, red.
(The canning industry. of the Moldavian S.S.R.; waye .of the
development and distribution of the canning industry and its
raw material base] Konservnala promyshlennost Moldavskol SSR;
puti razvitiia 1 razmeshcheniia xonservnol promyahlennoati i
ee syr'evol bazy. Pod red. M.M.Radula. Kishinev, 1zd-vo
wShtiintsa® Akad. nauk Moldavskoi SSR, 1962. 18l p.
(MIRA 16:5)
1. Chlen-korrespondent Akadenii nsuk Moldavskoy SSR (for Radul).
(Moldavia—-Canning industry)
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KISKIN, Petr Knristoforovich; VASSERMAN, B.I., red.; LEDVICH, WM.,

tekhn, red,

ia opredeleniia
for determining grape rootstock]Kliuch dl
[Kcelzoasr vinograda, Kishinev, Izd-vo "Shtiintsa" Akad, mauk

Moldavskoi SSR, 1961. 91 p. (MIRA 16:2)
(Holdavia-—Grapea-—Varieties)
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; VASSERMAN, B.I., red,; MARKOVICH, G.L., tekhn, red.

BOROTNIKOV, V.BJ

[Problems of construction economics;

construction industry of the Moldavian
stroiteltstva; po materialam stroitel!

Izd-vo "Shtiintsa" Moldavskogo £il4ala Akad.
(MIRA 14:11)
(Moldavia—Construction industry)

based on the materials of the

S.S.R.] Voprosy ekonomiki

noi industrii MSSR. Kishinev,
nauk SSSR, 1961. 185 pe
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VASSERMAN, DB.Ya.; SAZONOV, H.V.
T e
Paralleling Subdomanik deposits of the e
Ui:? reriog. Dokl. AN SSER 1ue ro.2:b27-29 S T61.

couttern Timan and the Volga-
(MIRA 14:9)

‘ : inym.
1. Predstavleno akademikom D.V.Halivk
(Timan Ridpe--Geolowy, Stratigraphic), )
(Volga-Ural region--Geolosy, Stratigraphic
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AMOSHTN, V.A.; VASSERMAN, B. Ya.; SAZGHOV, N.V.

New data on the oil end gas potentials of carconate sediments
in the southem part of the Timan—Pechora area. Reftegaz, geol.

1 geofiz. no.Ls39~42 €3 (MIRA 1737)

1. Voyvozhneftegazrazvedkas
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VASSERMAN, B.Ya.; MODEIEVSKIY, M.Sh.

Pelation of the o0il potential of the stirucilures Iirn the so.ilern
part of the Pechora depression to the time of their forzation,
Neftegaz. geol. i geofiz. no.9:15-20 1'64.

(MIRA 17:11)
1. Trest Voyvozhneftegazrazvedka.
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VASSERMAN, B.Ya,; LITVINENKO, N.I,

Geological structure and oil cccurrences of the Pashnya oil field,
Neftegaz, geol. i geofiz, no.11:3-6 '65. (MIRA 18:12)

1, Trest "Voyvozhneftegazrazvedka® 1 Ukhtinskoye territorial'noye
geologicheskoye upravleniye.
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KREMS, A.Yaej VASSE}'NAI?{, B.Yu,

: i ; &N i1 fields
Certain features of the sirusture &nd distribution of o
in the Pechora dapression and main trends of their further Search.
Geol,nefti 1 gaza 9 nc.2115-20 F 165,

(MIRA 18:4)
1, Ukhtingkoye territorial’ncye geologicheskoye upravleniye.
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